Platelet-activating factor and the release of a platelet-derived coronary artery vasodilator substance in the canine.
Platelet-activating factor (acetyl-glyceryl-ether-phosphorylcholine; 1-O-alkyl-2-O-acetyl-sn-glycero-3-phosphorylcholine), which is released by stimulated neutrophils and platelets, possesses the ability to alter vascular tone and permeability and to activate various formed blood elements. We have characterized the hemodynamic effects of intracoronary injections of platelet-activating factor and the influences of pharmacological blockade and platelet depletion on its activity. Intracoronary injections of platelet-activating factor produced maximum increases in left circumflex coronary artery blood flow of 55 +/- 8, 52 +/- 8, and 52 +/- 7 ml/min at 0.5, 1.0, and 2.0 nM, respectively. Only modest changes in systemic arterial blood pressure and regional developed isometric contractile force were associated with the intracoronary artery administration of platelet-activating factor over the range of doses studied. The increase in left circumflex coronary artery blood flow in response to platelet-activating factor was attenuated (44%), but not prevented, by pretreatment with diphenhydramine, (4 mg/kg, iv), and was not affected by pretreatment with aspirin (20 mg/kg, iv) or the systemic administration of the serotonin receptor antagonist, methysergide. The coronary vasodilator response to platelet-activating factor was reduced significantly by the induction of thrombocytopenia (95 +/- 3% platelet depletion) through the administration of sheep-derived canine platelet antiserum. The intracoronary artery injection of platelet-rich plasma activated with platelet-activating factor into thrombocytopenic dogs produced a significantly greater increase in coronary artery blood flow than the injection of either non-activated platelet-rich plasma or platelet-depleted plasma to which platelet-activating factor was added. Similar changes in coronary artery blood flow could be obtained with the intracoronary artery injection of cell-free supernates from washed platelets activated with platelet-activating factor. The observed results suggest that circulating platelets, when exposed to platelet-activating factor, can release a coronary dilator substance, and that the coronary artery dilation is not prevented by pharmacological receptor antagonists for histamine, serotonin, or inhibitors of cyclooxygenase.